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¾Ë�f¼Æ» �Y Ê°Ë É��¿Y  d�Y �Á�»Y ½ZÆm cZ�Â�Â» Ã�}Â¿Z/¿ ½YÂ/À� Ä/] �·Â¸/�Â¿Z¿ ½{Á�/§Y �ÌiPe ��Zu �ÅÁ�a �{ .

/eÂ» Ê³|/ÀËÓM Á É{�°¸¼� ÉZÅ�f»Y�Za �] µ�Ë{ dyÂ� Ä] ÊÅZÌ³.d/§�³ �Y�/« Ê]Z/Ë��Y {�Â/» µ�/Ë{ �Â   �Ë{Z/¬»
  �{ �·Â¸�Â¿Z¿3    Á �¨� t��ppm25    Áppm75    �{ Z/Æ¿Â»�M ¾ÌÀr¼Å .|� Äf§�³��¿ �{3    �Â/eÂ» �Á{1600  ,2000    Á

2400  \Ì¯�e ¹Z/¼e �{ �Â/eÂ» �Á{ �ËY�§Y Ä¯ {Y{ ½Z�¿ lËZf¿ .d§�³ c�Â� ¶»Z¯ �Z] d·Zu �{ Ä¬Ì«{ �{ �Á{ ÉZ/Å
�ËY�§Y h�Z] ÊfyÂ� » ,Ã�ËÁ dyÂ� ¥��» ,�ÂeÂ» ½YÂe �{¾]�¯Á�|ÌÅ Á ¾]�¯|Ì�¯YÂÀ ¾ÌÀr¼Å .|� ÄfyÂ�¿ ÉZÅ

 ,Ã�/ËÁ dyÂ/� ¥�/�» �ÅZ/¯ h/�Z] Z/»Y ,{Y{ �ËY�/§Y Y� ½YÂ/e �Y|¬» �·Â¸�Â¿Z¿ �Ë{Z¬» ½{Á�§Y �ÂeÂ» �Á{ �Å �{
¾]�¯Á�|ÌÅ Á ¾]�¯|Ì�¯YÂÀ»  �Y|¬» .|� ÄfyÂ�¿ ÉZÅ½�Á�fÌ¿ ÉZÅ|Ì�¯Y    Ê/·Á d/§ZË �ËY�§Y �ÂeÂ» �Á{  �ËY�§Y Z]

eÂ» �Á{ �Å �{  ½{Á�§Y �Âppm25    �Y|¬» c|� Ä] �·Zy µ�Ë{ Ä] �·Â¸�Â¿Z¿½�Á�/fÌ¿ ÉZÅ|Ì/�¯Y   Z/»Y .{Y{ �ËY�/§Y
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 µ�Ë{ �ÂeÂ» Ê³|ÀËÓM Á {�°¸¼� �] µ�Ë{ dyÂ� Ä] ÊÅZÌ³ cY�}Â¿Z¿ ½{Á�§Y �ÌiPe Ê���]  

Ä»|¬»  
  ¶Ì·{ Ä] É��ÁZ�¯ Á Ê»Â¼� ¶¬¿ Á ¶¼u ,Ê�Â�y �z] �{ Ê·�Ë{ ÉZÅ�ÂeÂ» �Y Ã{�f�³ Ã{Z¨f�Y

Ã�Æ]  {YÂ»  ©Z�Àf�Y  Ä»Y{Y  �{  Á  ¾]�¯  �Z�f¿Y  �ËY�§Y  h�Z]  ,ÓZ]  ¹YÁ{  Á  É�Á ��Âe  YÂÅ  �{  |»Zm  ª¸ »
½Z�¿YÊ» ZÅÊ» ��y Ä]  Y� ZÆ¿M Êf»Ô� Á {Â�  {�Y|¿Y]3[ �iY �{ Ê¸Ì�§ ÉZÆfyÂ� Ä¯ ÊeY�iY Ä] ÄmÂe Z]  .

  {|��{ ½Z¬¬v» Á ½Y|À¼�¿Y{ ,|¿�Y{ �Ìv» ÉYÂÅ Á [M Á ºÌ¸«Y �] ,ZÆ¿M  �Y  |�� Ä] Á� Á ¹ÁY|» Ã{Z¨f�Y
ÄÀË�³ dyÂ�  �Y  Ã{Z¨f�Y  ���  Ä¯  |Àf�Å  ÊËZÅ  ÉZÅ  ºf�Ì�Â¯Y  Ä]  Ê¸yY{  ©Y�fuY  ÉZÅ�ÂeÂ»  �{  Ê¸Ì�§

  |¿Â� ZÆ¿M {�°¸¼� �ËY�§Y  h�Z]  �´Ë{ Ê§�� �Y Á {Â�  �f¼¯]12[    �Y Ã{Z¨f�Y  {�Â»  �{ É{ZË� cZ¬Ì¬ve
 dyÂ� \Ì¯�eÃ|ÀËÓM �ÅZ¯ Á {�°¸¼� {Â^Æ] dÆm �{ ¦¸fz» cY�}Â¿Z¿ Á µ�Ë{ ÉZÅ �ÂeÂ» ÉZÅ ÉZÅ

  lËZf¿ .d�Y Äf§�³ c�Â� Ê¸yY{ ©Y�fuYÄ¯ d�Y ½M �Y Ê¯Zu Ã|»M d�{ Ä]   ¾fyÂ� d��� cY�}Â¿Z¿
Ê» �ËY�§Y Y� ©Y�fuY Ä�¨v» �{ dyÂ�Ê» ¶¼� Ã|ÀÀ¯ ½ÂÌ�Y|Ì�¯Y ¶»Z� ®Ë ½YÂÀ� Ä] Á |ÀÅ{ Á |ÀÀ¯

 Ê»  ºÅY�§  ¾]�¯|Ì�¯YÂÀ»  ÉY�]  Y�  ½�Ì�¯Y   �Y|¬»  ¾f�Z¯  dÆm  �{  ½�Ì�¯Y  [~m  h�Z]  Á  |ÀÀ¯
Ê»  ½�Á�fÌ¿  ÉZÅ|Ì�¯Y |¿Â�]1[.  cY�}Â¿Z¿  Ê»  ��fz»  c�Â�  Ä]  Y� ÃÁ�³  �{  ½YÂe  |À¿Z»  ¦¸fz»  ÉZÅ

Ä·Â·Â¿Z¿  Á  cY�¸§  ,cY�¸§  |Ì�¯YÊÀ]�¯  ÉZÅ1   {�¯  É|À]  Ä¬^�  �´Ë{  |Ë|m  {YÂ»  Á]15[.    Á  ÊÀÌ�u
½Y�Z°¼Å]5[  Â¿Z¿  cY�iY  É�Z�·|»  ,Ê�ÅÁ�a  �{Ä·Â·µ�Ë{  dyÂ�  �Â¸z»  Ä]  Ã|�  Ä§Z�Y  ¾]�¯  ÉZÅ- 

  Á  {�°¸¼��]  µ�Ë{ÂÌ] |¿{Y{  �Y�«  Ê]ZË��Y  {�Â»  Ê^��  Ä°^�  �Y  Ã{Z¨f�Y  Z]  µ�Ë{  �ÂeÂ»  ®Ë  Ê³|ÀËÓM
 Ã|ÀËÓM Á �ÂeÂ» Ã�ËÁ dyÂ� ¥��» Ä¯ |� Ã|ÅZ�»¾]�¯Á�|ÌÅ Á ¾]�¯|Ì�¯YÂÀ» ÉZÅÄ] ÄfyÂ�¿ ÉZÅ  

  ½Y�Ì»  Ä]  \Ìe�e67/3    ,70/65    Á98/44   ½�Á�fÌ¿  ÉZÅ|Ì�¯YÂÀ»  ½Y�Ì»   Ä°Ì·Zu �{  |Àf§ZË  �ÅZ¯ |��{
49/27   {½Y�Z°¼Å Á É�Â¨£  .d�Y Äf�Y{ �ËY�§Y |��]4[   Ä·Â· Â¿Z¿ �iY Ê���] �{ ¾]�¯ Ã�YÂË{ |Àq ÉZÅ

µ�Ë{ Ê^Ì¯�e dyÂ� �Y Ã{Z¨f�Y ¹Z´ÀÅ �{-    �{ �ÁZf�³ Á c�|« ½Y�Ì» ¾Ë�f�Ì] Ä¯ |� Ã|ÅZ�» µ�Ë{ÂÌ]
  µ�Ë{ÂÌ]20    Á |��{ppm30 Ä·Â· Â¿Z¿   c�|« �Y|¬» Ä¯ {Â] ¾]�¯ ÉZÅ17  �ÁZf�³ �Y|¬» Á %  18   d^�¿ %

½Y�Z°¼Å Á  É�«Z]  �Ì»  .{Â]  �f�Ì]  lËY�  µ�Ë{ Ä]]11[  �ZqÂÌ]Â¿Z¿  �ËY�§Y  �iY  �ÅÁ�a  ®Ë  �{2    \Ì¯�e  Ä]
  dyÂ� ¥��» �Y|¬» �ZqÂÌ]Â¿Z¿ �ËY�§Y Z] Ä¯ |� Ã|ÅZ�» µ�Ë{ �ÂeÂ» ®Ë �{ µ�Ë{ Á µ�Ë{ÂÌ] ,µÂ¿ZeY

  {Á|u Ã�ËÁ3%  �ÂeÂ»  É�»�e ½YÂe Á  �ÅZ¯7/11%    ¾ÌÀr¼Å .d§ZË  �ËY�§YÃ|ÀËÓM ÉZÅ XNO   ,CO   Á
UHC    \Ìe�e  Ä]15%  ,03/0%    Á28%  |¿{Y{  ½Z�¿  Y�  �ÅZ¯  .  �a  Á  ¾Ë�f¿YÁY�§  �Y  Ê°Ë  ÊÅZÌ³  �·Â¸�

Ã{Z¨f�Y½ZÆm  �{ Ê Ì^� {YÂ»  ¾Ë�e     Á �Ë~a|Ë|ne ¹Zy Ã{Z»  ®Ë ½YÂÀ� Ä]  Ä¯ d�Y {YÂ»  Äf�{  ¾ËY �Y
 Ã{Z¨f�Y �] ÃÁÔ� .d�Y |Ë|m É{Z�f«Y �^À» ®Ë Ä] ½|� ¶Ë|^e µZu �{ |Ë|m {YÂ» Ä �Âe �{ ,½YÁY�§

Ã�Æ] Á |Ì·Âe Ä]  É{ZË� ÄmÂe ½Z¬¬v» ,¥ZÌ·Y ¹�§ �{ �·Â¸� �Y  ¦¸fz» ÉZÅ{�]�Z¯�{ �·Â¸�Â¿Z¿ �Y  É�Y{�]
ÄfyY{�a|¿Y]13[.  Ê» Ê Ì^� �¼Ì¸aÂÌ] ®Ë �·Â¸�Â¿Z¿  �{ Á d�Y ½ZÅZÌ³ ¥ZÌ·Y Ê»Z¼e  Ê¸�Y Á�m Ä¯ |�Z]

Ã{�f�³  ¦Ì�  �{  ��Zu  µZu Ä¿Â³  �Y  ÉY  �Y  Êy�]  Á  ZÆ°^¸m  ,cZ¿YÂÌu  ,½ZÅZÌ³  Ä¸¼m  �Y  Ã|¿�  ÉZÅ
É�f¯Z] {�Y{ {ÂmÁ ZÅ    0Z�Â¿ Ä¯ ,d�Y Â¿Z¿ {Z ]Y Z] �·Â¸� ÉZÅ�^Ì§ �Y ¶°�f» ,�·Â¸�Â¿Z¿ Ê��� {Z ]Y  ÉY�Y{

20-5 Ã{�f�³ Ã{Á|v» �{ Ê·Â� {Z ]Y Á �f»Â¿Z¿Ã{ �Y ÉYd�Y ½Á�°Ì» |Àq Ze �f»Â¿Z¿ ZÅ]7  Á9[ .  �·Â¸�Â¿Z¿

 
1- Carbon nanotubes 
2- Nano-biochar
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  �Z¼� Ä] ½ZÅZÌ³ É�ZfyZ� �m ¾Ë�f°qÂ¯Ê» {Á�Ád�{º¯®Ë | ]�{مقیاسÂ¿Z¿ {�Y{]2[.   ½ÂÀ¯Ze

� {Â^Æ] dÆm Ã�}Â¿Z¿ ½YÂÀ� Ä] �·Â¸�Â¿Z¿ �Y Ê¬Ì¬ve pÌÅd�Y Ã|�¿ ¹Zn¿Y �ÂeÂ» {�°¸¼  Ê¸�Y ¥|Å Ä¯
 d�Y �ÂeÂ» Ê³|ÀËÓM Á {�°¸¼� �] µ�Ë{ Z] \Ì¯�e �{ �·Â¸�Â¿Z¿ �¬¿ Ê���] ªÌ¬ve ¾ËY.  

  
 �Á� Á {YÂ»ZÅ  

  ,�¨� t�� Ä� �{ �·Â¸�Â¿Z¿ �Y �ÅÁ�a ¾ËY �{ppm25    Áppm75    Ä] ½{Á�§Y dÆm Ã�}Â¿Z¿ ½YÂÀ� Ä]
�yZ� Ê���] Á µ�Ë{  ½|� ¾Ì�¿ Äe �Y É�Ì³Â¸m dÆm ..|� Ã{Z¨f�Y �ÂeÂ» Ê³|ÀËÓM Á É{�°¸¼� ÉZÅ

Ä·� �Â¿ �·Â¸�Â¿Z¿  �Y ,µ�Ë{ dyÂ� �{ �·Â¸�Â¿Z¿Ä¿Â¼¿ .|� Ã{Z¨f�Y  ÉY Ä§Z�Y �Y | ] �ËZ»�M {�Â» ÉZÅ
Z�fyY ºWÔ� Z]  ,�·Â¸�Â¿Z¿ ¦¸fz» �Ë{Z¬» ½{�¯  É�0N100D  ,25N100D    Á75N100D      Ä¯ |¿|� É�Y~³ ¹Z¿100D  

  µ�Ë{ ÊÀ » Ä]100    Á �·Zy |��{ N Ê» Ã|� Ä§Z�Y �·Â¸�Â¿Z¿  �Y|¬» ÊÀ » Ä] ¦¸fz» �Ë{Z¬» Z].|�Z]  �Y
 cÂ�Y�§  ÃZ´f�{3   Ä¿Â¼¿  ½{�ÁM  d�|]  dÆm ½Â»�M  .|�  Ã{Z¨f�Y  ¾´¼Å  ÉZÅ Ä�  �{  �ZÌ¿  {�Â»  ÉZÅ
  ¦¸fz» d���1600,2000  Á2400   �Z] ¹Z¼e d·Zu �{ Á  Ä¬Ì«{ �{ �Á{4  ¹Zn¿Y  �Y�°e Ä� �{.|�  

 �ÂeÂ» d�e cY�ÌÆne  

 Ã�Y|¿Y  �Â�À»  Ä]  ¹�Ó  cY�ÌÆne  �Y  �ÅÁ�a  ¾ËY  �{  Á  É{�°¸¼�  ÉZÅ�f»Y�Za  É�Ì³  ,YÂÅ  Ê³|ÀËÓM
Ã�Y|¿Y  ÃZ´f�{  ,�f»Â»ZÀË{  Ä]  ¶�f»  µ�Ë{  �ÂeÂ»  ¶»Z�Ã|ÀËÓM  É�Ì³ ©ZeY  Á  Ê¿Z��  dyÂ�  ºf�Ì�  ,ZÅ

  ®e �ÂeÂ»  �Y  .|�  Ã{Z¨f�Y  (  É�Y{�]  Ã{Y{  Á  �Z¼Ìe  �Å  �ËY�� ½{Â¼¿  ºÅY�§  Á  �Z]  µZ¼�Y  dÆm) µ�fÀ¯
YÂÅ �|À¸Ì�   ÊÀË{�Z^¼·  d¯�� dyZ� Ê¼¯Y�e µZ f�Y  ,Ä¿Z»� �ZÆq ,®Ày5  .|� Ã{Z¨f�Y ZÌ·ZfËY   �f»Â»ZÀË{

  �Â¿ �Y Ã{Z¨f�Y {�Â»Ê]Y{�³ ½ZË�m6    µ|»D400 dyZ�   �Â�¯ {Â] Ã�Y|¿Y dÌ¸]Z« .  ¾ËY ��Âe ½YÂe É�Ì³
  �j¯Y|u  �f»Â»ZÀË{21    �Á{  �j¯Y|u ,�Zz]  \�Y10000    �ÁZf�³  �j¯Y|u  Á  Ä¬Ì«{  �{  �Á{80    �f»  ¾eÂÌ¿

Ê»  .|�Z]ÉY�] Ã�Y|¿YÉ�Ì³½Y�Ì»,Ê³|ÀËÓM�YÃZ´f�{Ã|ÀËÓM lÀ�MAHA MGT5   Ã{Z¨f�Y|�.   ¾ËY
Ã�Y|¿Y Ä] �{Z« ÃZ´f�{  �Ë{Z¬» É�Ì³Co ,2Co ,xNo  ÁUHC Ê» .|�Z]  

  
hv] Á lËZf¿ 

  Ã�Y|¿Y lËZf¿ �z] ¾ËY �{  ¥��» ,É�»�e ½YÂe ¶»Z� �ÂeÂ» Ê³|ÀËÓM Á É{�°¸¼� ÉZÅ�Ì¤f» É�Ì³
½�¯Á�|ÌÅ ,¾]�¯|Ì�¯YÂÀ» ,É�»�e Ã�ËÁ dyÂ� ¦¸fz» ÉZÅ�Á{ �{ ½�Á�fÌ¿ ÉZÅ|Ì�¯Y Á ÄfyÂ�¿ ÉZÅ

 \Ì¯�e Á �ÂeÂ»�Y lËY� µ�Ë{ Á �·Â¸�Â¿Z¿ ¦¸fz» ÉZÅÃ|� ÄWY  É�Z»M s�� ,½Â»�M �ËY�� Ä] ÄmÂe Z] .|¿Y
  Z] ¶Ë�Âf¯Z§ s�� ªÌ¬ve ¾ËY �{2    �{ ¹Y|¯�Å Á �Âf¯Z§3  c�¯ s�� ÄËZa �] t�� Ê§{Z�e 0Ô»Z¯ ÉZÅ7 

  µÁ|m .d§�³ �Y�« Ã{Z¨f�Y  {�Â» �Y�°e Ä� �{1    ½Z�¿ Y� �ÂeÂ» É{�°¸¼� ÉZÅ�f»Y�Za �¿ZË�YÁ ÄË�ne
Ê»Ê»  Ã|ÅZ�»  Ä¯  �Â�¿Z¼Å  .|Å{  Ã�Y|¿Y  {�Â»  ÉZÅ�Âf¯Z§  ¹Z¼e  �]  �ÂeÂ»  �Á{  Á  �·Â¸�Â¿Z¿  �Ë{Z¬»  {Â�

 
3  - Ultrasonic 
4  - Full load 
5- Lombardini 
6- Eddy Current 
7- Completly Randomized Designe (CRD) 
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  t�� �{  É�Ì³1%  ÊÀ »  �iY��» �Y �Ì£ Ä] ZÆ¿M ¶]Z¬f» �iY ¾ÌÀr¼Å |¿�Y{ �Y{ �ËZ� �{ ,Ã�ËÁ dyÂ� ¥

ÊÀ »  ZÅ�Âf¯Z§  ¶°� �{ �ÂeÂ» ½YÂe cY�ÌÌ¤e .d�Y Ã{Â] �Y{1شده داده شکلاست.نشان بھ توجھ با١با
یافت افزایش موتور توان موتور دور پایینافزایش دورھای در توان تغییرات کھ شد مشاھده ھمچنین بھ. نسبت

بود. بیشتر بالاتر دورھای

 Ã�Z¼� µÁ|m1 Á É{�°¸¼� ÉZÅ�f»Y�Za �¿ZË�YÁ ÄË�ne �ÂeÂ» Ê³|ÀËÓM   

 �ÌÌ¤e �]ZÀ»  

 ¾Ì´¿ZÌ»
  ½YÂe cZ ]�»

 É�»�e  

 ¾Ì´¿ZÌ»
  ¥��» cZ ]�»

Ã�ËÁ dyÂ�  

 ¾Ì´¿ZÌ»
  cZ ]�»

  |Ì�¯YÂÀ»
 ¾]�¯  

 ¾Ì´¿ZÌ»
  cZ ]�»

 ÉZÆÀ]�¯Á�|ÌÅ
ÄfyÂ�¿  

 ¾Ì´¿ZÌ»
  cZ ]�»

  ÉZÅ|Ì�¯Y
½�Á�fÌ¿  

 �·Â¸�Â¿Z¿  **435/
0  

**368/
7495  

**495/0  **259/13300  **368/7549  

 �ÂeÂ» �Á{  **061/
1  

**169/
8770  

**858/0  **259/8062  **333/7200  

�·Â¸�Â¿Z¿* ÂeÂ»�Á{
�  

**018/
0 

ns 589/91  **019/0  **204/849  **794/10  

 Ê�ËZ»�M ÃZ^f�Y  004/0  111/63  002/0  630/37  110/63  

  ¾ËY Ä] �·Â¸�Â¿Z¿ ½{Á�§Y ¶Ì·{ Ä] ½YÂe �ËY�§Y �ÔfyY h�Z] �·Â¸�Â¿Z¿ ¥�� ®Ë �Y Ä¯ d�Y ��Zy
 Ê» dyÂ� Á YÂÅ ¾Ì] �Z¼e t�� �ËY�§Y ¶Ì·{ Ä] YÂÅ Á dyÂ� �fÆ] Ä] ÄmÂe Z]  �´Ë{ ¥�� �Y Á {Â�

�·Â¸�Â¿Z¿  Ê»Â¼�  µÂ»�§    c�Â�  Ä]  Ä¯n)5O10H6(C    Ê»|�Z]   ÃÁ�³  {ÂmÁ  ��Zz]  Á  ÉY�Y{  Ê¸»Z�  ÉZÅ
½�Ì�¯YÊ» ½Y�^m ©Y�fuY Ä�¨v» �{ ½�Ì�¯Y {Â^¼¯ , É�ÂeZ°Ë|¿Y �Z�§ �ËY�§Y h�Z] dËZÆ¿ �{ Á {{�³

 Ê» ©Y�fuY Ä�¨v» �{ .{Â�  

 
 ¶°�1  \Ì¯�e �{ �ÂeÂ» ½YÂe Á �Á{ Ä�]Y�µ�Ë{ Á �·Â¸�Â¿Z¿ ¦¸fz» ÉZÅ

2
2.5
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1600 2000 2400

 �Â
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e
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¸Ì¯
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Abstract 

Energy is one of the most important issues in the world today. In the present study, the effect of increasing 
nanocellulose as plant nanoparticles to diesel fuel on the performance parameters and emissions of diesel engine was 
investigated. Nanocellulose values were considered at 3 levels of zero, 25 ppm and 75 ppm. Also, the tests were 
performed at 3 engine speeds of 1600, 2000 and 2400 rpm in full load mode. The results showed that increasing engine 
speed in all fuel combinations increased engine power, specific fuel consumption, carbon monoxide and unburned 
hydrocarbons. Also, increasing the amount of nanocellulose at each engine speed increased the amount of power, but 
reduced the consumption of specific fuels, carbon monoxide and unburned hydrocarbons. The amount of nitrogen 
oxides increased with increasing engine speed, but at each engine speed the addition of 25 ppm nanocellulose to pure 
diesel greatly increased the amount of nitrogen oxides. However, increasing 75 ppm of nanocellulose to pure diesel had 
no significant effect on the amount of nitrogen oxides. 
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